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(54) PIEZOELECTRIC ACTUATOR AND PIEZOELECTRIC VIBRATOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a structure wherein action is 
stabilized and driving efficiency is high even when weight reduction, 
miniaturization and thinning of the structure are performed and 
displacement of a movable body is enlarged within limit of breakage 
of a piezoelectric body. 

SOLUTION: In a piezoelectric actuator wherein a vibrating body 3 or 
a moving body 4 installed on the vibrating body is driven by 
elastically vibrating the vibrating body 3 constituted of a 
piezoelectric body 2 and an elastic body 1 by applying an AC voltage 
to the piezoelectric body 2, the peripheral edge part of the vibrating 
body 3 is supported and fixed by means of a spring structure and 
the resonance frequency of the spring structure is set near the 
resonance frequency of the vibrating body 3. 
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^UT±i2 6 a, T12 6 b*Sfc«tt#2 6 T'Jgffii 
#2 3SX»HSLTt>*. ffi«#:2 2BH3^|6|0^ 

[0057] nsjff 2 3 o&frmwKD&mmfoikzm-f 

*£tt*EE*BE*#2 2 ©JiSsSfftlCBHirrsi, Sift 

\zmmzt%<. c©b#, a* 2 5 w±T:£i6) 

*fTP*«jf&St*, &1M*2 3<Z>£*«M<Dft&ffltt 

TA*2 5t>±T*lfi»w#l6aft*ff 5fcJt>, JEIM*2 
3±CWI3nfcI0 2 4 ©±T#fa©£ffi*\ SIM* 



(7) #P!2 000-140759 

12 

[0 0 5 8] 02 6 tt*HH6»}g^ 5 C***£E»>W 

•ji—fnmvmmm&^v. mm.W2 2£8M4#:2 1 

©*S3&faTtt<D£ffilC«»SftiIlM*2 3**J«UT 
^•5o 02 6lCfeV)Tfc, 02 42fctf02 5 IC^L/rW 

[0 0 5 9] 3 6K, 02 4W02 5T(t fiD2 4 
#ffi*<*2 2Ka«»£3nT^*fc«>. S»M£*i* 
<-r5jfca£>l;:JgfM*2 3^§<ffi!$t5i, 
2 1 (CJt^Tlt^ffiSft: 2 2*WlfcO. ^ItfcOtS 
pIIBttt>*«. **J6«K4s«r>T«, JE«#=2 2<hfi9 
2 4 £*fi88«TS«#*&^fc#, J£Sf*2 2*S 

0 2 4©s»- «f»*K:j:-3Tt<infco, xmcv-rz 

[0 0 6 0] 1 2 7 IW^iOil 5 i:**5Ei/H 
•fU— 9 n^WfcWltt-t * 02 7 tC*5(.^Ttt, J£M 
#2 2SfPttflc2 l©JSl$^ri6]p±B»C»»UTMft# 

2 3i#«uw4. c mm ommm-v 

n&<D&ffi&m 2 4 , 02 5, Stf0 2 6©»^twtt^ 
T2{gfC££oT^-5©T, |sgi;&£©Sffi*epJ!Ju£*lT 

[0 0 6 1] fc*3, #*J6©ffi*Mi 5 Ttt. #ttf* 2 1 , 
EE®{*2 2SH«^«®«^t^>^TUiWLfc*, iEJj 

30 &m<DmMm&-vhmmfc%)%ii>mft-c&z>. sfc, 0 

2 4*60 2 6 CcfeHT. SIM* 2 3 £ 3 Jfl©A* 2 5 

CJfti;TA*2 5©»Sc*S^-r-5Ci:*T#-5. ^© 
±. JB»#2 3©n«a5CJ*t*B!^ntt±T*l«(JK:i* 
0/^T-IfJtl>ui;fcT^5. £6»C, ;\*^2 5(C-P 

t^nff £©<fc5&^-e&oTfc&^. tfiJAtf. MA* 

Srffl 1 &©A*-t?#tfirr s c t t Rj^Tifcs. 

[0 0 6 2] «±w±otc:. *^M<DMm 1 (C «fcn«, 

SBjSrff I0 2 4©ffi^W§<tl>-<!: 

*T?€T. AW^*l/-^cDS»J*^:^<-r-2>Ci:*Bl^t 
ft: -5. 

[0 0 6 3] (HiS0^6) i^T, *^BjcoHM«)^ 
?i6 C**«ffi«A*-f ^tC^t^T, 02 8*60 

3 1 *#figUfc**6iftHJTr*. 02 8 «*^B^«||SSOT 
Jgli 6 C**5Ei/H y k— ^ CO— g&£t3Q 0 X^fctt 
MI0t*O, 02 8(J02 9TSLfeEf/H^l/ 
-^ro«J9*£tef®EK 03 Ot03 itt*m®co^S8 

so 6fc**5)l«AW:/i'-^©to<a*i6#J£^Lfc^0 
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XZmmm-V&Z. 02 8*>60 3 1 KiJl^T. 2KJ 
2 2 tt£E««c. 2 3 2 1 tEE«# 2 2 

£:T*i)£;*n-5}g»j#\ 24te«0, 2 7HSft, 2 7 

[0 0 6 4] 02 8&tf02 9{c:*;^T. ftt*2 1(D 

2 3£#tf£LT&0. Sl&aB 2 3 0 
2 4*«SBStlT^S. »£2 7«_klE2 7 a. TI2 
7 b 3 n. Sfttt2 3&OttttfMHEttttJ*d 

#ftiCA**#f££WLT*5 0. I»2 3Stft2 7li!) 
±i2 7 a tTS2 7 b £T?i**&A,T3£JSH5£L-CV» 

[0 0 6 5] SIM* 2 3 0g|»Stt0£SMSklk€*r*- 
S£^«JI£ffim#2 2©J?£;£ftlCl?;!jtrrS<h. Jglfr 
#2 3tt+»fcifi»©*ffi«««t>**<&a«fc5**3Err$I 
fctB»*-ra. £©1$. tfl£2 7CD±l2 7aiTi2 
7 b©/X**iS»»*J±T*ieiK5I»'r**JBJII«» 
Sr. SMtt2 3©*|*aft©ftiB«»jBcK:eff-aS* 
St. M»#:2 3(D^*.JgW)tfttcm#:2 7©i:^2 7 

atTf2 7 b<DK*mmmft*>±i : Jjfa\zmm?2>rz 

», Hft#2 3l;ilSnfcI0 2 4©±T#fa©»a 

# < & 0 . 10 2 4€r±T^f6]lC^:^<ffii!)-r«.Cl<hd5 
[0 0 6 6] Sfc, tt#2 7 SttK/^flliSfc^rUT^ 

fcs. 

[0 0 6 7] 0 3 0«*^JS©fl^S8 6 Cd^SJE^A-f 
y^-^©ffi©5lig0tJSr^b, Et#2 2 £#{£#2 1 

US. 03OfC*5HT. Ef#2 2ii0 2 4<!:HSl 
#2 3*»UT%>a»K:J4SS«L«:V»©-r, EE«#2 2 
MO 2 4©Jgf& • ISfTimfcO. *ttfcO-r-5oJ 

[0 0 6 8] 0 3 1 \t&$iffi<DMm6 fcd^SJEESA'f 

■fis-fKDmcommm&^-f, 03 1 ic*5^t«, ee« 

#2 2£5W4#2 1 ©J9£2f|6]M£®CJg5lf LtS»* 
ifl:2 2 0Wi2 8 1 02 9. SO® 3 0 ©»£(C 

tt^T2jsi:^oT^oT. mv&zoniz&wtoz 

nxt>± 0 2 4 SlltS C t^tt 

S. 

[0 0 6 9] 7&*3. *Hffi©^S8 6tC*3^Tt>. 3SH4# 
2 1. 2*n«»ttO«^CrJV»TBlWUfc 



(8) #112 000-140759 

14 

iE^^©^^«Tfel^^«l^ffi^F-C^S. 
£A±©J:5IC. **Jg©^^6tC<fcn«, I#2 7gft: 
iCA^jgSr^rLT^S©-?. J: 0 ^fc^gBfljSSTfll 
s£-r^^t^T*#. $e»tCjgSj#:2 3©J^gB£RJf* 

U&fiftfcfrSi: 10 2 4©lff©$tM 

[0070] mmw&mi) «t. *&we>nffiv>& 
jo muzfrfrz&mni-Jv—ir^-D^T. 032*^0 

3 7S#jHba:*«5»Wr-6. 0 3 2 «*^BJ©*JS© 
»»7 Cj&^SBES/W gB£«JO*^fc# 
*»aHT?*0, 03 3tt03 2T?5Sb&ffi*A*-f ^1/ 
-^©3JO*i*®r®0, 034. 035, 036. Stf 
0 3 7«*5U6©jg»7lC^^-5JESA*'f ^©ffi 
©»&0y£^LfctBO*i*8frIg0T;&£. 03 2^<S>0 
3 7C*l>T. 2 1«W. 2 2li)£ift. 2 3B# 
tt<*2 ltBE*fl:2 2t7f«jaE*ft*«»#. 2 4ttl 
0.28 telggB. 2 9 «#g&. 3 0 tiffin. 30aHt 
20 #30 ©±M. 3 0b 3 0 ©T^£^t% 

[0 0 7 1 ] 032 RZSm 3 3 iC&t^T. 2 1 © 

J?^^|6]±ffi©^M(C«BEfl;#2 2#«*;£ftTfii!i« 
2 3€«^bT*30. Il|ff2 SfflBg^aClllO 
2 4A«|»SnW4. «Kj#:2 3 K:tt+*»a»&ffl* 
*K*»ttT;tt*tttfc*«2 8#M«£ft, tggB2 8©Jg 
»;#2 3 tSMfiiJ©«gi5-e«!=gB2 9C««|SftTl»5. 
fii)!*2 3(J, §£gB2 8. f£gB2 9^LTt#3 0© 
ii3 0a, T^3 0 blCJ:0&£nT3£J#@5tLT^ 
5. EES*2 2 ttJ?S*|6]©H£iBI:Si^SBSn. 
30 f$*ifi]t:»S$nx^5. 

[0072] JI»#2 3©ji*-lgS!j©*ii^KSc*#-r 

*£*«JEE*E«#2 2©JPS;£faK:ftiirrS£> Jgft 

#2 3te*-6jfi&©^&#Sfc*#<&S£5Jii£#|6] 
d©B#. §£g|$2 8©fltfi§Sj©#igJi& 

mmw2 3©^*iit6©*ig««*cJcH«-as 

tf5f, fi»#2 3©^*IIlljl£#gLT!ggB2 8 fc± 
T^|6](CiiftTafeJ6. Jg»#2 3±fcR«aft;fcSD 
2 4 ©±T*(6]©^te«. Jg»J# 2 3 ©a*H»©^fi: 

(c^gC2 8©tt^fiil))tcJ;5^4^ag^na^:t-t! , . 
40 <&So cfcoT. 10 2 4©^&£J;0:*:£ 

<n:i^Tt5fflT. Af ^-^©SUj^cfcO;*: 

[0 0 7 3] tgft#2 3£#tj£t-S#t$#2 2 

t. 18352 8. Rtf»«2 9*»-r3©»fl£bT. #J*. 

£ x ^ > i/m © * ffi j: o r s n t a« 

tli!)#2 3©*li^KIS<h^gB2 8 ©*^ 
S«)#2 3®SStfi«:2 3©^tt»fc^©JP^/&tSS5 

50 
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[0 0 7 4] 134 tt*£lfc«>&tt 7 Cft^SJEEttSW 
ZfU-fomomMM&^L. 2£#teft2 1 

<r>m-^\p\i : m(r>±.m\zmmvxm.mw2 3 zm&Lx 

<^-5. 03 4l:fcHT, JE«ft2 2 tlO 2 4 £\ZmW) 
#2 3#SMLT*>fi«Ktt«ttbfc^©T, JEE*#2 
2*<fi0 2 • «S^-CS»JftfcO, ^fr/tOT*) 

5. 13 5 7 (C»^«E«/X>T y ^ 

WftfiO^JiS^JSr^L, JE«#2 2*5Wt#2 1 ©J53;tf 
fflPa£ffiK*»LTS«H*2 3ft*J*UTV>S. H<om 
S1©»ST*5E1#2 2©MA'0 3 2, 0 

3 3, &tf03 4©*£-tClt^T2{gK:/tsoT^-5© 

[0 0 7 5] 0 3 6«*^JgO^SI7 Cd^SJEE 

fc-B-, *»2 8K:/x*tt*jn*&c4:T?tttfSft<Dgtfc 
«*tse:t*5tir5, 03 7 «#g|JS©}g&7 k:#< 

^rsn-tttf z>z. o n^it^mtc^tzm^^vx 

2 8*03 7©Mt@3 V>&o\zm-£Jj$\\Z 

mtf K*&zmci±z> ci 1 1> »imx&z>. 

[0 0 7 6] *HEJfiO»J87C*^Tt>, #ttft 

2 1. EE®ft2 2*R«^«CDS^tC-r)V»TgJiWLfc 

fgg?2 8©&. ftWT»«. &tfffi«H«fc^T 
«, 10 2 4 ©£{iK:j&CT&3fet^£ 

[0 0 7 7] «±© <£ 3 \Z. *%zm<DMm 7 t«fctl«. 
IM2 3$Mt5#tt^2 2t, !g-gB2 8, Rtffr 
352 9%—D<Dfflff a iiLXBl8.TZ>Z\htfXZZ>rzl£>. 

mmw2 3<D&Mm&%.tm&2 8®*«««»*^t» 

*^J?$^rS]fC«Jgft**:2 3CD 
/P£tiSi!!ft2 3©gffc#fc*«*©ff S#*ntf*J*T?S 
SOT, ffimA'^^U-^^CD^fb^nJtgt^:^). 

[0 0 7 8] (£ffi®&£8) .WT, *569I©a£iS©» 
<18 iCrt^SffiSA'-T^V— ^(C^t^T, 0 3 8*^0 

4 6£#HL&J&*SiJliPiTS. H 3 8 tt#«lJI©*i6© 

«?^a07?*O, 03 9tta3 8TSL&ffi;H^l/ 

-?<D®<o>K%mwm. 04 o i@4 i \z*nmommi 
7avrz-&zwox^tzttffimmm. 04 3^04 2 t 

^bfcEESA-l':/V--:$'©t0O*##r®0» 04 4«0 
4 2T^LfeSiJW0iJSr^LfcJimA'< :7V- ^©3)0$; 

#($r®0, m4 5tm4 6\z*mm<»Mi&8\zmLxm 
\zm<nm*m\stz-^*wK)!K^tzftffi&mmx3b2>. 

0 3 8t5>£04 6\Z&^X. 2 1ttffi*. 22ttEt 
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ft. 2 3 2 1 2 2 iTifiJ S nsll 

ft. 2 4BII5$it. 03 8#"=>0 4 4 (CiS^ 

T, 2 5 «A**. 2 6 ttgft, 2 6a teffift 2 6 ©± 
2 6b«S#2 6CTlS:iL. 04 5lC:fe^T, 

2 7 \tm#, 2 7a teffift 2 7 ©±£, 27b fctttft 2 
7©T^£^U 04 6lC*5UT, 2 8im 2 9tt 

#=35, 3 0 tefKft. 3 0a ttttft 3 0 ©±^, 3 0 b « 

Mft3 OCDT^E^^T. 

[0 0 7 9] 03 8 RZfim 3 9 (C*5UT, ^ftft 21© 

nTlg®ja52 3 £#tf£VT*5 0. M«jg|52 3 (Dm£<P$t 
mziZMK) 2 4j&*JEE*ft2 2^$f#ttft2 1 tCjlSj 
a£S£*a. £fcS»jft2 3©*H»fctt«*©A<*2 5 
^SiSn, /^2 5^LT±i2 6a, TH 2 6b 

^e»^-2)e#2 6xmwj#2 3£3£j§0j£ltv>-5. m 

[0 0 8 0] ®i!jft2 3®%&SM0££jqftgc&«r-r 
S32«£@S*)Em^2 2©ff$^(^HCBJJp-r*t, Jgft 
^ ft2 3«^'D3ft^©^fi:^St>^:^<?S:-5>J;50^*r6] 

£fr5#iS^!£g:£. JgSift2 3 ©JH^jgW)©#ii^& 
&tcf2#— |fc gi#23Qi»Ii^:^i:A 

* 2 5t>±T#fflicft»ii»£fT'5&«>, nm&2 3± 

\Z®.WtsnfzMQ 2 4©_kT*fa©^fi«> t§©jft2 3 

©si*«»©3M£ic/t* 2 5 (Dwmmmz&zgttiLtim 

a^tl-SdiT, -5. i^T, 1024 

<o&&.&£Q±z<-rzz\iitfx^z><DX'. n^-jv— 

30 [o o 8 i] sfc. mh^&(D^^mwi^-2 3©^i*t 
mzmn&2 2*t^^fc»tc sm^2 3*»jR»Lfci 

£lCffi@#2fca^£S#.H/jN£<T"#> SfclD2 4 
SfiS)^ 2 3 ©?iM4& 2 1 tcifi^^g-r % Z. ttfXZ S 

©t. Pimm^KD^m^mmvrzm^izit^xm^m 

[0 0 8 2] 040 0 4 1 «**SS©^fii 8 IC** 
^W- ^©^©USS^JTfe^. 04Ottlg» 
ft: 2 SW^S^lfijTffliJ^ffif^gBtCfeSO 2 4S:SSt 

^ 4r©S»S**<-r*££a««rtB££*. 04 

l«HIMOEtt*2 2$#ttft2 l©iP^*l«]p£ 
ffi(CS*LTigl))ft2 3S«SST4CiT. 03 8. 0 

3 9, SU:0 4 0©^^(dt^T)I«ft2 2©ft»*t2 
fStC^:^)©T, ^^^ffilft^-raO 2 4SS!l)Tt, ^ 

[0 0 8 3] 04 2, 04 3, Rtf0 4 4«, *Hlig© 
JBSI 8 K»>a»SffiSA*-f ^U-^©(fi©5lfiS0tJS:*L, 
SO 2 4©m^*T^-5fc^X^^T, #ttft2 It 
10 2 4<»:©SMffiaS:/h^<$-t±. jJ^JEmft2 2© 
50 ft*S£*€r<-r-5C -5. LfcA^T, 1024 
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- * © £ » * ^ # < -T 3 c «fc *» "I & £ 75: £ . 
[0 0 8 4] 04 5 £04 6«*mSC0^ffi8(C^^-5 

2 7-cmmi*2 3**#H£b&»-&* 

*LT*t), B4 6ttSlM*2 3®ftBffi£&g*ttlClB: 
B^nfc^g82 8S^LT#g|52 9C<t0ifl:3 0 Tig 
»#2 3«£jeBJSbfc»£fc*LT^«. 04 5, & 

# 0 4 6 ©«£• £ t> Y\m.m<ns.nw 2 2 eWTlftfl: 

[0 0 8 5] 

S«HftS**ciTJ, n&»;£0>«E*8iiiiLTt>*: 

*»«*-r*dtCJ:D, B£flsK:«fc*/h£!ft:atiirtBfc 
£75: -5„ 

[0 0 8 6] Sfc, *»«C*i}>SE«/t'f^l/-i'l: 

5C«, ^D&£©mE£EPilDLTfcfi9£*£<ffi 
<-T*C4:«»T*. 

IfrfM* 6 WMmtftfr £ c £ ic «t 0 , »£Hb (c <fc a /MHfc 

*.«. Bsca*^-*?. B8§£#, *wa-w«s» 

££#-??€r-5. 
[BB®ffi#ftft9i] 

[01] *aWO^«0»JBllC*»*»*£E«7'i'5 1 3. 

[0 2] *%BJCD^Jg<D^^ 1 \ZfrfrZ>mMT>7?-3- 
X— ^ Sr^-T^J 0 X#H»r®0 

[03] *mw<nmme>Bmi c^sEtTffa 

[0 5] **WOStEMI©»IB2K:^*ffi«T^^3. 
[0 6] *%m<nmMV>T&&2\ZlfiifiZ>&mT>7 : ?a. 

[0 7] ***©*KlO»tt2fC*»*»*ffi«7^?a 
x-^©ffiO*lt«**-r«D*:*»fBB 

[08] *«WO^M©»»2»CA»a»*£EB7^5 1 a. 
X-^(7)ffi3©||ffi0iJ^^T«J 0 *i*»rB0 

[09] *^W»^M<75^3lC75^^JI«7^5 1 a. 
X-* £^-T-SB£«J 0 *»r>&$M!W*«B 

[010] ^mMwrnMommsizfrfrzizmTt??- 
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iX— ^ 0 ^^»rS0 

[011] *»BJ©HJg0^3tC75^affi«7^5 1 

iX-^wfa»nj£^j^^-r«]D^€ref®0 

[012] *%W<£>mm<DMWi3\ZfrfrZ>1£nTi7^ 

[013] #£|II©*«©»B3fc)&»j&».5ffiB7^ 
0 

[0 1 4] **W<O^EK©»«'3K*^vsjEE*73'5 l 

/a ax— ^©^©ssEwBSss-r— w*«D*:t»fc»)*»a 
0 

[015] *38W©J&B©»»4K:>&»)&»*EE«72^ 

ax-^sjs-r-w&wo^^fc^wwaB 
[016] *£9i©*«©»»4K:a»j&».&EE*7*3 i 

[017] *&w(Dnffi.<w&m i 4\zfrfrz>mn7>7?- 

[018] *mM?>mM<DBm4\ZfrfrZ>f£n7?3 L 
20 [019] *58W 4 fc3j»*»*EE«7^^ 

3.x-^©fls©*w«**-r-»*«io^^fc^»i*a 
0 

[02 0] *5gBj»Higco^^4{C^-5BE«7i'5 1 

a x- * (Dmomm&i & s-r « 0 * €r ©r® 0 

[02 1] *«W©*WO»JB4C*>**JEEB7^? i 

n. x— ^ comommM &7*-rw v x. % mm 0 

[02 2] *«W©*»©»!84»:d^*EE«7^5 1 
aX-^<0«O||»B**T-**«D*V»fc»*M»a 
0 

*0 [02 3] *ftWV>^MOMmi4\Zfrfr2>&.n7? ; ? 

0 

[024] *mBMe>9zMe>BW<5\zfrfrz>i£nn'f-7 
[025] *%BM<nmmoi&m 5 7 

U - 7 * ffl 0 * * Br a 0 

[02 6] **W©*BO»IB5IC*»**£E«/W 7 

u— 7 <DWi<Dmmm & ^-r w 0 * *wf ®0 
[027] *ftwa>mte<omi& 5 cji^^flEBm 7 

40 U— 7©ffi©*ffi0y£^-r$Jt>*€?»r®0 

[0 2 8] *5SBfl©*iS©^jg6C^!&^JE«m7 

U-7 £^-r-SB£« B *nfcfl*M»«B 
[02 9] *«^©^IJfi©^fl86C*^«JEE«yW7 

1/ - 7 £ *"T « 0 * * Wr S 0 

[03 0] *»W©^Jfi©»»6fc>5»j&»*ffi«AW7' 
U— 7©B©5t^W£iiVrW0fc£»HB 

[031] *%mv>mm(D&m 6 c*0*«jebbvw 7 

U-*©B©*««*5ST«J?>fc*»rBB 
[032] *»9J0>?&Ka»B£ 7 ICdv0><&jEtt/'W 7 
50 W-*«*T-W*WD*^fc$W!M*«B 
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[033] *mw<nmm<vMm7\zfrfr2>i£n/^7* 

[035] *ftwe>mffiv>&m7\zfrfrz>Eznrt't y 

[03 6] *58WO*«©»J8 7K:*^*ffi«my 

[037] *5£w<nmm?>&m 7 \zfr&z&n/u ? 

[03 8] *5tw<Dmm<Dmms\z&frz>&nrt-i y 

[03 9] $fioiI©M 8 i:*ii^Ei;H ^ 
V - 9 £ *T W V X * Wr ® 0 

[04 0] #f^<D*MCDJgai8K:j&^-5JE«/Vf ^ 

[04 1] *«WO*lfiO»IB8K:A»*»*ffi«yt'f !/ 

[04 2] *»W©*tt©»*8K*»j&»SflE*-rW:7 

[04 3] *5KW©*lfi©#IB8K:i&Vi^*l£*/W^ 

[04 4] *58W©*«S©»*8K:j9^aflE*A-f ^ 



10 



20 



20 



[04 5] *%B^«SUS0^^8(Cd^^ffiSAW 3/ 

[04 6] *5&w<v0m<nmm%\zfrfrz>mn,n'< zf 
[047] ntiKnmfrmmzmmLrz.iznTZTa-x. 
[04 8] mm^-pzmmistzw iv-9v>-m 

1 . 2 1, 10 1 

2 2. 1 0 2 EEM& 
2 3, 1 0 3 MWiW 



2, 
3, 
4 
5, 
6, 



2 5 A** 
7. 10, 2 6, 
7 a, 10 a, 



10 b, 



6 a, 

6b, 7 b, 
8,2 8 ! 
9, 2 9 

2 4 mo 

1 0 4 3£f#& 

10 5 mifc^— 9 

10 6 fil-DS 0 



2 7, 3 0 g# 

26a. 27a. 30a ±i 

26b. 27b. 30b Ti 



[0 1] 
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